ABSTRACT
INTRODUCTION
Dental occlusion is within the scope of many dental specialties, such as prosthetic dentistry and orthodontics. Besides temporomandibular disorders (TMD), anecdotal reports relate it as being an etiologic factor in a series of morbid conditions, such as, headaches, poor posture and lumbar disc prolapses 7, 16, 22, 28 . The International Classification of Headache Disorders (ICHD-II) categorizes headaches as primary, if not caused by another disorder, and secondary, if caused by another disorder. Thus, conditions such as aneurisms, tumors or trauma cause secondary headaches (headache is a symptom of the underlying medical illness), whereas the headaches of migraine are primary ones. However, it is important to underline that the term "primary" does not mean nonorganic, idiopathic or without a neurologic basis 27 . Migraine is a well recognized condition, with specific evidence-based treatment protocol that did not include any kind of irreversible dental procedures as occlusal adjustment or orthodontics 26 . Notwithstanding, in magazine articles to the general public, headache is often said to be caused by dental, occlusal and muscular problems. . These magazines are read by over 4 million individuals. Misinformation of this nature has the potential to generate a huge demand for orthodontic therapies from individuals with migraine.
Accordingly, the aim of this study was to investigate the knowledge and attitudes of orthodontists regarding the diagnosis and management of a case of a primary headache, migraine without aura.
MATERIAL AND METhODS
Participants were dentists recruited among members of the Brazilian Association of Orthodontics and Dentofacial Orthopedics (ABOR). Of the 1,250 members, 1,206 made their e-mail addresses available and all of them were contacted with an invitation to participate in the research and a link to a website with an informed consent form and a fictional case report.
The case was of a 23 year-old woman, with throbbing pain for several years. episodes lasted around 24 h, recurring about twice a month. Pain was located on the orbital and periorbital regions, spreading to the zygomatic arch, always on the right side. The pain was accompanied by photophobia, phonophobia and nausea, and increased with physical activities. Attacks were severe enough for the patient to avoid routine activities. The case described fulfilled all the criteria for a primary headache disorder, known as migraine without aura.
The hypothetical patient had been seen by other specialists, who ruled out ophthalmological and otorhinolaryngological pathologies, rhinosinusitis or odontalgia. Previous treatments consisted of physical therapy, posture correction, hot packs and ice packs applications, transcutaneous electric nerve stimulation (TENS) and low-level laser therapy. None of them yielded satisfactory results.
Cranial computed tomography (CT), magnetic resonance imaging (MRI), and radiography of the teeth were normal. Clinical examination found excellent oral hygiene and no signs of periodontal disease. Occlusion exam demonstrated deep overbite and crossbite on the right side.
Two actions were requested: participants were asked to describe their therapeutic approach in order to relieve patient's pain; after that, they were inquired if the choice was based on what had been taught to them in the graduate or continuing education programs in Orthodontics. The answers were to be written in a maximum of 3 lines.
Participants could tell us if they would be interested in receiving the results of the research. Data were de-identified. Participant's therapeutic procedures were classified as "adequate" or "inadequate". Any procedure that postponed adequate treatment for migraine was considered "inadequate", even if it was a conservative and reversible procedure. Adequate procedures including referring the patient to a medical doctor or to dentists specialized in orofacial pain, for a throughout evaluation.
RESULTS
Of the 1,206 contacted individuals, 351 (29.10%) e-mails were returned because of wrong electronic addresses. Of the 855 valid e-mails, 64 were answered on the first attempt; after 2 weeks, a second request was sent, yielding 63 answers. A third and final request yielded 41 responses. Of the 168 responses, one was a duplicate and 6 were in blank. Our sample consisted of 161 valid answers (18.3% of valid e-mails).
The results were separated in 12 main procedures, based on common characteristics. They were then divided into two groups, one pooling "adequate" procedures (n=58; 36%) (Table 1) , and the other pooling "inadequate" procedures (n=102; 64%) ( Table  2) . When palliative procedures (e.g. non-steroidal anti-inflammatory drugs -NSAIDs) were suggested until conducting orthodontic correction, only the later was considered, since it highlights the main treatment in the opinion of the specialist. Details of the proposed orthodontic or surgical techniques were not taken into consideration, since they were irrelevant to the study. The use of orthodontic apparatus with or without other procedures, such as orthognathic surgeries, was classified as "orthodontic correction of occlusion".
Thirty-three percent of the "adequate" and 58% of the "inadequate" answers were based on what had been taught to the participants in the graduate or continuing education programs in Orthodontics course ( Figure 1 ).
Responses

N (%)
Suggests diagnosis and proposes referral to a neurologist or dentist specialized in TMD or orofacial pain 9 (5.6%)
Does not suggest diagnosis but proposes referral to a neurologist or dentist specialized in TMD or orofacial pain 27 (17.8%)
Diagnose migraine and proposes referral to a neurologist 21 (13%)
Diagnose migraine and proposes referral to a dentist specialized in TMD or orofacial pain 1 (0.6%) Total 58 (36%) 
DISCUSSION
Web-based surveys have some advantages when compared to mailed surveys, such as lower costs, and the greater speed in obtaining responses 3, 25 . Web-based surveys can be conducted through e-mail-based questions or by using webpages with questionnaires. The later is more efficient in protecting participant's confidentiality, possible getting higher response rates. Herein we created a web-page where individual responses were protected by individual user names and passwords
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. This measure was also taken in order to avoid data contamination.
An important limitation of our study regards the external validation and the potential for sampling bias 2 . According to the Brazilian Federal Dentistry Council data, there are 11,687 dentists with specialization in Orthodontics and/or Maxillary Functional Orthopedics in Brazil, but only 1,250 of them are members of the ABOR. Of them, most had their electronic addresses available, but less than 20% responded to the survey. It may be that professionals who are frequently users of internet were more likely to answer the survey. Furthermore, those who answered are probably more interested in the study subject 10 . Nevertheless, there is no reason to believe that inclusion of non-members of the ABOR would yield to an increased frequency of proper approaches towards migraine. Indeed, if our results are biased, they are toward the opposite direction, since experts are more likely to engage in continued education. Open questions were chosen in order to avoid random choice of answers, as well as in order to more faithfully simulate a true appointment.
Due to the diversity of manifestations and different mechanisms of pain transmission, the differential diagnosis is crucial for the establishment of a successful management strategy 4, 5 . Some dentists misdiagnosed most of frequent sources of orofacial pain (e.g. trigeminal neuralgia). If they had a basic education in differential diagnosis, they could refer the patient properly, allowing the establishment of a scientific based management strategy. Among those who diagnosed migraine and referred the patient to a headache specialist (13%), three made an option to prescribe a triptan (class of drugs specifically used in the management of acute migraine crisis) to be used if needed, until the doctor's appointment. Referral to dentists with expertise in orofacial pain was considered as adequate, as they are more likely to detect patients in need of referral and to conduct the differential 
diagnosis.
One-hundred and two answers were classified as "inadequate conducts". Eighty-two orthodontists suggested orthodontic treatment with or without orthognathic surgery. Some of them would first use stabilization appliances as a therapeutic test. Since the placebo effect of bite-guard splints is well documented 6 , we classified as "inadequate", because an eventual improvement in the patient's condition due to unspecified factors in the treatment would lead the patient to a subsequent orthodontic treatment. It is worth mentioning, however, that 59% of the orthodontists participating in the study considered that poor occlusion explained the headaches.
We have discarded one case that properly diagnosed migraine and provided an adequate treatment according to literature data 26 . Although the treatment was correct, dentists are not allowed to treat migraine in Brazil.
Regarding the second question, most (58%) participants who proposed an "inadequate" procedure stated that their answer was based on what had been taught to them in the graduate or continuing education programs in Orthodontics. Interestingly, the percentage was smaller in those who offered "adequate" procedures (33%), and was lowest (22%) in those who diagnosed migraine. The data clearly suggest flaws and specific needs for headache education targeting dentists.
The case presented was fully compatible with the diagnosis of migraine without aura 27 . This condition affects about 15 to 18% of women and 4 to 8% of men in North America, South America and europe. Prevalence increases in both genders until the third decade of life and declines after that 17 . In Brazil, the prevalence of migraine is 20.9% in women and 9.3% in men, with a 2.2:1 female/ male ratio 20 . The peak of prevalence in women occurs between the ages of 25 to 55 years, the fertile period 18 . On the other hand, according to the American Academy of Orofacial Pain, TMD is a collective term that embraces a number of clinical problems involving the masticatory muscles, the temporomandibular joint (TMJ) and the associated structures, or both. It is the most important cause of non-dental-related pain in the orofacial region; it is a subclass of the musculoskeletal disorders Since the fictional patient had signs of malocclusion, we suppose that, by correcting this malocclusion, the clinician was attempting to relieve symptoms of TMD; nonetheless, the case did not present any evidence of masticatory dysfunction. Furthermore, the relation of TMD with poor dental occlusion is at least controversial. Since occlusion problems are so prevalent 1 , they are also frequent in those with TMD. The TMJ condyle position is very variable in TMD patients as well as in asymptomatic volunteers
.
Finally, high rate of success with conservative treatment of TMD have been reported with therapies that do not modify the patterns of occlusion 13, 14 and even with placebo therapies 12 . Several studies suggest that orthodontic treatment does not prevent TMD 9, 30 . The same is true for occlusal adjustments 15 . When data collection was finalized, participants received information on the results. Some participants questioned the "inadequacy" of orthodontic treatments for the case, since there would be no "proof" that occlusion "would not be responsible for the symptoms presented". In our point-of-view, this approach unfortunately excludes the unequivocal possibility of the migraine diagnosis, a well defined condition with specific diagnostic criteria 27 and established treatment protocols 26 . Indeed the use of orthodontic correction for migraines should not be used until positive randomized controlled trials are published. The results of this survey seem to corroborate with the idea that most of specialized professionals (and not only Orthodontics specialists) are accustomed to apply the treatment they are used to do in their day-by-day activities, regardless of a proper diagnostic process. It is something like "to do the thing right, but not the right thing". Furthermore, the delay in properly diagnosing migraine may prolong suffering and expose patients to inadequate therapies, contributing to the discredit of health professionals, especially dentists, and increasing the risk of migraine chronification 24 .
CONCLUSIONS
The majority of the orthodontists misdiagnosed migraine and mistakenly suggested the use of orthodontic treatments, or other management strategies, usually applied in TMD cases, in a woman with migraine. Educational activities on migraine should also target orthodontists.
